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(57) [Abstract] 
[Constitution] 

Vis-a-vis (A ) polyamide resin lOOparts by weight , 
combining polyamide oligomer 0.001- lOparts by weight , 
(C ) triazine type flame retardant 1-25 parts by weight below 
molecular weight 5000 which possesses hydrocarbon group of 
carbon number 6-30 in (B ) end , flame-resistant polyamide 
resin composition . which becomes 

[Effect(s)] 

As for flame resistance polyamide composition of this 
invention , fluidity , mold release property being satisfactory, 
it to bepossible to shorten molding cycle , molded article 
which as it can improveconsiderably, acquires productivity to 
be superior even mechanical property in good external 
appearance , because molded article which holds flame 
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resistance can be acquired the industrial value is large. 

[Claim(s)] 
[Claim 1] 

Vis-a-vis (A ) polyamide resin lOOparts by weight , 
combining polyamide oligomer 0.001 -lOparts by weight and 
(C ) triazine type flame retardant l~25parts by weight below 
the molecular weight 5000 which possesses hydrocarbon 
group of carbon number 5-30 in (B ) end , the flame-resistant 
polyamide resin composition . which becomes 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

It is something regarding flame-resistant polyamide resin 
composition where this invention consists of the polyamide 
resin and polyamide oligomer and triazine type flame 
retardant , is superior in flame resistance , fluidity , mold 
release property and the mechanical property . 

[0002] 

[Prior Art] 

As flame-resistant polyamide resin composition , those which 
until recently contain melamine (Japan Examined Patent 
Publication Sho 49-1714 ), thosewhich contain cyanuric acid 
(Japan Unexamined Patent Publication Showa 50-105744 ), or 
melamine and thing (Japan Unexamined Patent Publication 
Showa 51-54655 ) etc whichcontains both of cyanuric acid 
are known, are utilized with broad field of industry such as 
electrical & electronic parts and automotive part * 
mechanical part . 

But, for demand high efficiency of part of recent years and 
demand for productivity improvement , shortening molding 
cycle and improving of further mechanical property 
aredesired. 

[0003] 

As improvement method , while method which combines 
melamine cyanurate and stearyl stearate in polyamide resin is 
proposed and (Japan Unexamined Patent Publication Showa 
58-27744 ), maintains flame resistance , the mold release 
property can be improved. 

[0004] 

[Problems to be Solved by the Invention] 

But, as for above-mentioned method which designates 
improvementof mold release property , and improvement of 
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plasticizing behavior as objective , flame resistance it 
decreases not only, shortening molding cycle and improving 
of the mold release property , are not something which still it 
should be satisfied with theaddition of mold release , there is a 
or other problem where mechanical property which 
isrepresented in tensile strength and elongation decreases. 

[0005] 

this invention, while furthermore improving fluidity , mold 
release property , designates theacquisition of flame-resistant 
polyamide resin composition which has mechanical property , 
flame resistance which is superior as the problem then. 

[0006] 

[Means to Solve the Problems] 

Namely this invention combining polyamide oligomer 
0.001-lOparts by weight and (C ) triazine type flame 
retardant l-25parts by weight below molecular weight 5000 
which possesses hydrocarbon group of carbon number 5-30 
in (B ) end , vis-a-vis the(A ) polyamide resin lOOparts by 
weight , is something which offers flame-resistant polyamide 
resin composition which becomes. 

[0007] 

In other words, as for feature of this invention flame 
resistance , fluidity , mold release property improving by the 
configuration doing with polyamide and specific polyamide 
oligomer and triazine type flame retardant , thereis a point 
which discovers material which at same time issuperior in 
mechanical property . 

[0008] 

You express in detail below, concerning this invention . 
[0009] 

You can list condensation polymer , dibasic acid of ring 
opening polymerization product , amino carboxylic acid of for 
example cyclic lactam and condensation polymer etc of 
diamine as polyamide which is used for this invention , 
concretely the nylon 6 , nylon 4* 6, nylon 6*6, nylon 6 * 10, 
nylon 6 * 12, nylon 11, nylon 12or other aliphatic polyamide , 
poly (metaxylene adipamide ), poly (hexamethylene 
terephthalamide ), poly (hexamethylene isophthalamide ), can 
list poly (tetramethylene isophthalamide ) or other aliphatic 
-aromatic polyamide , andthese copolymer and blend . 



Especially, nylon 6 , nylon 6*6, nylon 6 /6* 6 can be listed 
to this invention as preferred polyamide . 

[0010] 
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Especially it is not limited concerning degree of 
polymerization of polyamide whichis used here, but following 
to JISK6810, relative viscosity which it measureswith 98% 
sulfuric acid medium concentration 1%, 25 deg C from point 
of polymerization stability under 4.5 and under theespecially 
2.0 or greater 4.0, furthermore being under 2.0 or greater 3.5 
is desirablefrom point of 1.7 or greater , fabricability . 

polymerization method of polyamide which is used for this 
invention especially cannotbe limited, can utilize method 
which combines melt polymerization , 
interfacialpolymerization, solution polymerization , block 
polymerization, solid phase polymerization , and these 
method . 

Usually, it can use melt polymerization desirably. 
[0011] 

Regarding to this invention, polyamide oligomer where end 
and molecular weight whichare used are restricted with 
molecular weight regulator is something which is 
acquiredwith condensation polymerization of lactam , amino 
carboxylic acid , dibasic acid /diamine . 

[0012] 

As starting material of polyamide part amount among these, 
pyrrolidone , piperidone , caprolactam , enantic lactam , 
caprilic lactam , lauryl lactam , glycine , ;be -alanine , 4- 
amino butyl acid , 5-amino pentanoic acid , 6-aminocaproic 
acid , 7-amino heptanoic acid , 9- [aminonanon ] acid , 
11 -amino undecanoic acid , malonic acid , succinic acid , 
adipic acid , pimelic acid , azelaic acid , phthalic acid , 
terephthalic acid , cyclohexane dicarboxylic acid , 
ethylenediamine ,1,3(1 and 2) -diamino propane , 
tetraethylene diamine , [hekisamechirennjiamin ], you can list 
nano methylene diamine , undecamethylene diamine , 
dodecamethylene diamine , meta xylylene diamine , para 
xylylene diamine , isophorone diamine , etc use these one, 
two or more kinds . 



[0013] 

Among polyamide oligomer which are acquired from these 
starting material , polyamide oligomer whichis acquired with 
combination of dibasic acid /diamine is more 
desirable,furthermore it is desirable for for both parties of 
dibasic acid or the diamine or carbon number of one side to be 
4 or less . 

[0014] 

In addition you can list to representative hexyl group , heptyl 
group , octyl group , ethylhexyl group , nonyl group , decyl 
group , undecyl group , dodecyl group , tetradecyl group , 
pentadecyl group , hexadecyl group , octadecyl group , 
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[0017] 



eicosyl group , cyclohexyl group , phenyl group , tolyl group , 
benzyl group , ;be -phenylethyl group etc as the hydrocarbon 
group of carbon number 5-30 which poly amide oligomer of 
this invention has in end . 

These hydrocarbon group are introduced by fact that it adds 
carboxylic acid , and/or amine whenproducing polyamide 
oligomer as molecular weight regulator . 

As concrete example of these molecular weight regulator , 
you can list enanthic acid , caprylic acid , undecanoic acid , 
lauric acid , palmitic acid , stearic acid , oleic acid , linolic 
acid , cyclohexane carboxylic acid , benzoic acid , toluic 
acid , phenylacetic acid , hexyl amine , octylamine , nonyl 
amine , decyl amine , undecyl amine , octadecyl amine , 
cyclohexylamine , benzylamine , ;be -phenethylamine etc. 



[0015] 

end of this invention and polyamide oligomer where 
molecular weight is restricted areacquired by starting material 
of previously expressed polyamide part amount and thefact 
that molecular weight regulator is done heated reaction 
together. 

heating temperature is usually 160 - 320 deg C, preferably 
180-300 deg C. 

[0016] 

In addition when hydrocarbon group has added to all end of 
polyamide oligomer .although effect of this invention reveals 
in maximum limit , if it is notnecessary for hydrocarbon 
group to have always added to all end and the hydrocarbon 
group has added to end of end , preferably 50%, more 
preferably 60% or more of 40% or more of end of polyamide 
oligomer at least, effect of this invention is acquired. 

molecular weight of polyamide oligomer which is used for 
this invention below preferably 3000 andbelow more 
preferably 1500 is 5000 or less. 

When molecular weight exceeds 5000, production of 
polyamide oligomer not only becomingdifficult, improvement 
effect of mold release property , property is not acquired. 

In addition lower limit of molecular weight especially is not 
limited. It is desirable for amide bond 3 or more to exist at 
least in intramolecular . 

[0017] 

Regarding to this invention, proportion of polyamide 
oligomer where end and the molecular weight are restricted is 
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used in range of 0.001 - 10 parts by weight , preferably 
0.005-5 parts by weight , more preferably 0.01-2 parts by 
weight vis-a-vis polyamide resin lOOparts by weight . 

0.001 When it is under parts by weight , not be able to see 
improvement effect of the characteristics , in addition when it 
exceeds 10 parts by weight , putting, although it isimproved 
fluidity , mold release property , when forming gas to occur, 
to impair the external appearance of molded article , because 
flame resistance and mechanical property decrease, it isnot 
desirable. 

[0018] 

Furthermore, bisamide which is represented from until 
recently in the ethylene bis stearyl amide as moid release and 
lubricant was used. 

When this bisamide is combined with to polyamide resin , 
triamine flame retardant , as for mold release property 
although it is improved, there is a problem that flame 
resistance , fluidity , tensile elongation etcdeteriorates. 

[0019] 

As for end of namely, this invention and polyamide oligomer 
where molecular weight isrestricted, ethylene bis stearyl 
amide and molecular structure resemble of effect 
differconsiderably in spite. 

[0020] 

Depending, regarding to this invention, amide of diamine and 
the mono carboxylic acid a amide of dibasic acid and 
monoamine like N, N&apos; -bis stearyl amber amide and 
like the ethylene stearyl amide are not included in polyamide 
oligomer where end and molecular weight arerestricted. 

[0021] 

melamine , cyanuric acid and melamine cyanuric acid are 
listed as triazine type flame retardant which isused with this 
invention . 

These triazine type flame retardant alone or combined use are 
possible. 

Below, you explain concretely concerning these compound . 
[0022] 

melamine , with condensate of compound or melamine which 
possesses melamine , melamine derivative , melamine and 
similar structure , you can list for example melamine , 
ammelide , ammeline , formoguanamine , guanyl melamine , 
cyano melamine , aryl guanamine , melam , melem , mellon 
etc. 
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[0023] 

cyanuric acid , with cyanuric acid , isocyanuric acid and those 
derivative , you can list for example cyanuric acid , 
isocyanuric acid , trimethyl cyanurate , trimethyl 
isocyanurate , triethyl cyanurate , triethyl isocyanurate , tri (n- 
propyl ) cyanurate , tri (n- propyl ) isocyanurate , methyl 
cyanurate , methyl isocyanurate , diethyl cyanurate , diethyl 
isocyanurate etc. 



[0024] 

melamine cyanuric acid are equimolar reactant of melamine 
and cyanuric acid , but always it is a equimolar reactant with 
not to limit, portion of functional group being free state , with 
substituent optionally substitutable . 

[0025] 

Especially, you can list to this invention melamine cyanuric 
acid as preferred triazine type flame retardant . 

[0026] 

Regarding to this invention, proportion of triazine type flame 
retardant is used in range of 1 -25 parts by weight , preferably 
2-20parts by weight , more preferably 3-15parts by weight 
vis-a-vis polyamide resin lOOparts by weight . 

When it is under 1 part by weight , not be able to see effect of 
flame resistance ,in addition when it exceeds 25 parts by 
weight , putting, although you can seeeffect in flame 
resistance , when forming gas to occur, to impair the external 
appearance of molded article , because mechanical property 
decreases, it is not desirable. 

[0027] 

Regarding to this invention, polyamide resin and triazine type 
flame retardant melt mixing doing aredesirable, can use 
known method to melt mixing . 

Making use of for example Banbury mixer , rubber rolling 
mill , kneader , single screw or twin screw extruder etc, melt 
mixing doing with temperature of 150 -350 deg C, it can 
make composition . 

[0028] 

blending method of polyamide oligomer in this invention 
making use of what blending method such as dry blend , 
surface deposition , melt mixing , and master pellet 
conversion is good. 

[0029] 

this invention in range which does not give adverse effect to 
flame resistance , fluidity , mold release property and 
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mechanical property , may add reinforcement , impact 
modifier , heat resistant stabilizer , antiweathering agent , 
inorganic crystal nucleating agent , aliphatic acid metal salt , 
colorant etc. 

[0030] 

Regarding to this invention, it is even unexpectedly possible 
to jointlyuse of dibasic acid like N, N&apos; -bis stearyl 
amber amide and amide of diamine and the mono carboxylic 
acid monoamine a amide and like ethylene stearyl amide . 

As for these inventors , in here with conventional knowledge 
fact which possibly analogy cannot do was invented. 

When it seems like namely, ethylene bis stearyl amide , from 
until recently mold release iscombined, as mentioned earlier, 
improvement of property is notcompletely recognized. 
Without impairing effect of this invention , by jointly using 
end of this invention and polyamide oligomer and ethylene 
bis stearyl amide etc where molecular weight isrestricted, 
addition quantity of polyamide oligomer which is used for 
this invention can bedecreased. 

[0031] 

polyamide resin composition of this invention , while 
furthermore improving flame resistance , fluidity , mold 
release property , with resin composition which has 
mechanical property which is superior, Switch and the 
electricity * electron related part , automobile * vehicle 
related part , household * office electric appliance part , 
computer related part , facsimile * copier related part , 
machine related part , which is represented in housing , 
exhaust pipe , bearing retainer , cylinder head cover , intake 
manifold , water pipe impeller , clutch release bearing hub , 
heat resistant container , microwave oven part , rice cooker 
part , printer ribbon guide etc of insulation portion , canister , 
chamber tank , fuse box , air cleaner case , air conditioner 
fan , terminal of housing , starter of interior part , miniature 
motor case , gear * cam , dancing pulley , spacer , insulator , 
caster , terminal , electric tool of shell , IC socket , coil 
bobbin , bobbin cover , relay , relay box , condenser case , 
motor of housing , connector of housing , lamp socket , 
bundle dope , connector , connector of ultraminiature slide 
Switch , DIPSwitch , Switch inaddition is useful in various 
application . 

[0032] 

[Working Example(s)] 

usefulness of this invention is explained in detail below with 
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ttfc\ **JS0«::S-«t«tett UL-94 0)15& 
IZ % ^WW^lttfilli ASTM T?Stt&tlfc*a 



-)l*»liil*»tt£JBl\ lmmJga>$Hl5gtt* 
>t£®lliE 1000kg/cm2 -CJfcJ&U UBKO)* 



>TO> 6 ^'J^?— ;£Jt=245 deg C, & 

£SSE=80 deg C. ^"-<P> 6-6 (Di§£l*v'J> 
SK=275 deg C, £M;UJt=80 deg C T'fiE 

[0033] 

HE 30kg/cm2 0*- ICS*"*" 
180 degC*l*JiaLfc. 



180 deg c mmoik. ^flSj££ftj#Lfc££ 

fc. 

[0034] 

#$0&flm$!l£t&#L A-F ©tK'JTSK^-'J 
[0035] 

%UkLT GPC *MfrLT*tti Lfco 
[0036] 



1993-8-24 

Working Example ,but it is not something where this 
invention is limited in these. 

Furthermore, as for flame resistance which is shown in this 
working example in method of UL-94, mechanical property 
value it executed according to method which isdecided with 
ASTM. 

In addition, as for fluidity (spiral flow ) which is shown in this 
working example flow length test piece of 1 mm thickness it 
formed with resin pressure 

1000kg/cm<SP>2</SP> making use of injection 
molding machine , measured spiral flow dynamic length of 
test piece . 

As for mold release property as for resin pressure box 
molding it formed with minimum filling pressure 
+50kg/cm<SP>2</SP> making use of injection 
molding machine , measured pressure of ejection pin of that 
timeand evaluation did. 

If pressure of ejection pin is low, fact that mold release 
property is good isshown. 

Furthermore, melt mixing temperature and injection molding 
temperature in case of nylon 6 , in case of cylinder 
temperature =245 deg C, mold temperature =80 deg C, nylon 
6*6 formed with cylinder temperature =275 deg C, mold 
temperature =80 deg C. 

[0033] 

Reference Example 

You inserted starting material which in autoclave of pressure 
resistance 30kg/cm<SP>2</SP> is shown in the 
Table 1 and under sealed pressurization , temperature rise you 
did to 180 deg C to the nitrogen atmosphere . 

180 deg C arrivals later, while inside-tube temperature was 
maintained it did the pressure release , 3 hours applied and 
designated internal pipe pressure as atmospheric pressure . 

While after this temperature rise doing gradually, it continued 
1 hour reaction under nitrogen stream . 

[0034] 

Rear contents of cooling powder fragment was done and 
polyamide oligomer of the A-F was acquired. 

[0035] 

GPC analysis doing with the;al -chloro naphthalene or 
hexafluoroisopropanol as solvent itcalculated molecular 
weight of polyamide oligomer . 

[0036] 

In addition it produced also aliphatic amide compound of 
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a ifetiSSiaLfco Comparative Example G, H to similar. 

[0037] [0037] 
1] [Table 1] 
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mmm 1-7 

ffi^ttS 2.5 (D^"-<P> 6, ffittttft 2.7 O-M 
P> 6-6s ^S^T^HI. *751/fcJ:0WJ 
75K*U=f-7-(A-F)*» 2 <DIB©M0»J^T' 
'J/K>^b>^-|C-|±^jg^Uc^s 40mm 0 

»tt^PT«yh 40/25({££fi$1#ia(1*)Si!)IC 

ttU ««K»*» 9l«yRIMt. 
[0038] 



[0039] 

tkttft 1-2 

H!i50!l<bl5l^^^--i'P>lc> ; 75>^7^-;u 
!L #U7SK*'J^-(G-H)t* 2 OIBKfi 



[0040] 
[0041] 

tfc&04 3 

Hte^>l<t|5|^(D±-<P>lc^5>vTj?— ;ui£ 



[0042] 



[0043] 

tfc&0!l4 

*tt«tra«35:*ft"e»ffi*ffofcA<, tKU7 



Working Example 1-7 

You inserted nylon 6*6, melamine cyanuric acid , melamine 
and polyamide oligomer (A-F ) of nylon 6 , relative viscosity 
2.7 of relative viscosity 2.5 in ribbon blender at ratio of 
statement quantity of Table 2 and aftermixing, you used 40 
mm diameter vent-equipped extruder , melt mixing 
-pelletizing did. 

It offered pellet which is acquired next to Sumitomo Nestal 
injection molding machine Promat 40/25 (Sumitomo Heavy 
Industries Ltd. (DB 69-053-6396 ) make), burning test piece , 
tensile test piece, spiral flow and box molding formed. 

[0038] 

As a result, as for flame-resistant polyamide resin 
composition of this invention as flame resistance , fluidity , 
mold release property , mechanical property is superior.it 
understood that it possesses satisfactory molding external 
appearance . 

[0039] 

Comparative Example 1-2 

In nylon which is similar to Working Example melamine 
cyanuric acid , polyamide oligomer (G-H ) obtaining the test 
piece with method which is similar to addition , Working 
Example at ratio of thestatement quantity of Table 2 , it did 
similar evaluation . 

[0040] 

surface external appearance , flame resistance was 
satisfactory, but fully you could not call the fluidity , mold 
release property , mechanical property . 

[0041] 

Comparative Example 3 

In nylon which is similar to Working Example melamine 
cyanuric acid obtaining the test piece with method which is 
similar to addition , Working Example at ratio of thestatement 
quantity of Table 2 , it did similar evaluation . 

[0042] 

surface external appearance , flame resistance was 
satisfactory, but fully you could not call the fluidity , mold 
release property , mechanical property . 

[0043] 

Comparative Example 4 

evaluation was done with Working Example and same 
method , but because compounded amount of polyamide 
oligomer is many, as for fluidity , mold release property flame 
resistance , stiffness of satisfactory onesdecreased, also 
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[0044] 

[0045] 

[0046] 

[0047] 
[12] 



surface external appearance was bad. 
[0044] 

Comparative Example 5 

evaluation was done with Working Example and same 
method , but because compounded amount of melamine 
cyanuric acid is many, as for flame resistance fluidity , 
stiffness of satisfactory onesdecreased, also surface external 
appearance was bad. 

[0045] 

Comparative Example 6 

In nylon which is similar to Working Example polyamide 
oligomer obtaining the test piece with method which is 
similar to addition , Working Example at ratio of thestatement 
quantity of Table 2 , it did similar evaluation . 

[0046] 

surface external appearance , fluidity , mold release property 
was satisfactory, but fully you could not call the flame 
resistance , mechanical property . 

[0047] 

[Table 2] 
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[0048] 



[0048] 

[Effects of the Invention] 

As for flame resistance polyamide composition of this 
invention , fluidity , mold release property being satisfactory, 
it ispossible to shorten molding cycle , molded article which 
as it can improveconsiderably, acquires productivity can 
acquire those which are superioreven flame resistance , 
mechanical property in good external appearance . 
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